The effect of the cleidocranial dysplasia-related novel 1116_1119insC mutation in the RUNX2 gene on the biological function of mesenchymal cells.
Bone extracellular matrix deposition or bone formation by differentiated osteoblasts begins at late stage during bone formation and lasts throughout life. Human mesenchymal stem cells (MSCs) from bone marrow or dental pulp can respectively differentiate into osteoblasts and odontoblasts in vitro. However, the relationship between MSCs and bone/tooth development in cleidocranial dysplasia (CCD) patient is still unclear. In this study, we investigated a patient with CCD, which is an autosomal-dominant, heritable skeletal disease caused by runt-related transcription factor 2 gene (RUNX2) mutation and is characterized by bone and dental anomalies. We found that the mutation is localized at c. 1116_1119insC, p. Q374fsX384 and the proliferative ability and osteogenic potential of the MSCs isolated from the bone marrow and dental pulp of the patient (RUNX2(+/m)) were decreased compared to normal individuals (RUNX2(+/+)). Furthermore, we were unable to recover the differentiation potential of RUNX2(+/m) MSCs isolated from the bone marrow (BMMSCs) upon manipulation of the Wnt/β-catenin pathway, which plays a critical role in stem/progenitor cell self-renewal and adult human MSCs differentiation. In conclusion, we identified a novel insertion/frameshift mutation in the RUNX2 gene that caused a typical CCD phenotype and altered the biological function of RUNX2(+/m) MSCs. The reduced ability of MSCs to differentiate into osteoblasts might provide an explanation for the defects of bone and teeth in the CCD patient. Finally, we demonstrated that manipulation of the Wnt/β-catenin signaling pathway could not overcome this absence.